INTRODUCTION
The abundance of metazoan and microbial life about the Galapagos Under these conditions, chemoautotrophes that used S as an electron source could form. This ancient niche would be similar to that occupied today by high temperature, low pH Archaebacteia, such as Sulfolobus 11 •
The designation Anoxium is used here for a complex of chemoautotrophic, pre-prokaryotic organisms that developed about Archean ocean thermal vents. These organisms used geothermally produced hydrogen sulfide as an energy source. By analogy with modern organism that comprise the base of oceanic food webs, Anoxium has been assigned the composition of the "standard plankton" of Richards. 18 Under the conditions described, potential autotrophic reactions for the Anoxium complex may be expressed as follows:
Once chemosynthetically produced organic matter had developed, heterotrophic use of that material would have been possible, and an early "food chain" formed. The heterotrophic reactions would be the reverse of those in equations (1) and (2). The initiation of heterotrophic reactions would have been, in essence, stimulated by the presence of organic matter and S++ with the consequent potential for reducing s++ to s""
The initial sulfur reducing organisms would have been ancestral heterotrophic bacteria functioning similar to modern Desulfovibrio.
Organic matter formed through the reactions of equations (1) and (2) A second line of development could be directly from peripheral isolates i.n the Anoxium complex to organisms si.mi.lar to modern cyanobacteria described as Osci.llatoria limnatica by Cohen and 23 others • Such cyanobacteria exist in both anoxic and aerobic environments, and they appear to be able to alternate between chemoautotrophic growth using hydrogen sulfide and photosynthetic growth
With gradual loss of available S to sedimentary sinks, non-sulfur photosynthesizing organisms would be favored. As these organisms expanded, significant quantities of free oxygen escaped to the atmosphere.
With the increase in atmospheric oxygen, surface waters of the oceans were ventilated through wind mixing. Thus, an opportunity opened for development of prototype thiobacilli at the boundary between oxy-
genate an anox1c waters.
In the ocean, dissolved oxygen oxidized s Adaptation to existence at anoxic-aerated boundary developed by thiobacilli.
